understanding of their hydration process is essential as this process is directly related 33 to over-pack corrosion and nuclide migration. In this study, the unsaturated hydraulic 34 properties of MX80 bentonite/sand mixture were characterized by carrying out a 35 series of experiments including water retention test, infiltration test as well as 36 microstructure observation. It was found that with suction decrease under constant 37 volume condition, the hydraulic conductivity decreased followed by an increase after 38 a suction threshold. At suctions higher than 12.6 MPa, hydration led to progressive 39 large-pores clogging by exfoliation of clay particles. On the contrary, when saturation 40 was approached (suction lower than 4.2 MPa), the large-pores quantity increased due 41 to the creation of two-dimensional pores. It was also observed that the soil hydraulic 42 conductivity changed following the same tendency as the large-pores quantity during 43 hydration. In other words, water transfer was primarily governed by the network of Once emplaced in the repository, the bentonite-based materials start to be hydrated by 60 the pore water infiltrating from the host-rock. These materials absorb water and swell. suction-dependent water flow, the hydraulic conductivity was often determined using 75 the instantaneous profile method (Daniel, 1982) . Following this method, Cui et al. phenomenon, the water transfer in bentonite-based materials will be over-estimated. 88 Thus, it is of great importance to go in depth of this phenomenon by considering the 89 coupled hydro-mechanic changes during the hydration process.
90
If the phenomenon of the particular hydraulic conductivity changes with suction 91 decrease for bentonite-based materials was evidenced experimentally (Cui et Research Laboratory (URL) in Bure (France) was used for the infiltration test (Table   120 1). For the preparation of the synthetic water, the chemical components in powder 121 were mixed with distilled water using a magnetic stirrer until full dissolution.
122
For the samples preparation, the bentontie powder has a hydroscopic water content of 123 12.2% was carefully mixed with dry sand (70% bentonite -30% sand in mass) giving 124 a mixture at a water content of 8.5%. The mixture powder was then put into a 125 hermetic container connected to a vapor circulation system containing free water 126 (100% relative humidity), so as to reach a target water content of 11.0%. The grain 127 size distribution curve of the mixture powder is presented in Figure 1 . It shows a well 128 graded distribution around a mean diameter of 0.9 mm.
129
The soil specimens for both the infiltration and water retention tests were obtained by Table 2 ). Several drops of penicillin were added in the solution to prevent water content of all samples was determined by weighing at the end.
192
All water retention tests performed and the solutions used for suction control are 193 presented in Table 2 . As shrinkage may occur upon drying, it was not possible to (1 MPa) can be considered as the air-entry value of the sample.
217
At the end of the infiltration test, the sample was removed by pushing it from the top. The total suction (s) was then calculated from RH value using Kelvin's law:
where ρ w is the water unit mass (1 Mg/m 3 ); R is the universal (molar) gas constant In order to verify the validity of these calculations, the total volume of water passing 
448
In order to quantify the suction effect on the large-pores, a large-pores radius larger 449 than 2 μm was considered based on the curves in Figure 11where it can be observed 450 that the proportion of pores larger than 2 μm changed with decreasing suction. Using 451 this limit value that separates large-pores from small-pores, the void ratio 452 corresponding to the large-pores was derived from the cumulative curves (Figure 11 ).
453
The relationship between the calculated large-pore void ratio (e L ) and applied suction 454 are presented in Figure 15 . It can be seen that the large-pores quantity was 455 progressively reduced with decreasing suction in the range of 65 to 12.6 MPa (zone I).
456
However, the subsequently decrease of suction to 4.2 MPa led to an increase of 457 large-pores quantity. This can be explained by the creation of the 2-D pores described 458 above; a significant decrease followed when suction decreased from 1 MPa to zero 459 (zone II).
460
It is interesting to note that if we relate the large-pore changes (Figure 15 ) to the 
488
With suction decrease under constant volume condition, the hydraulic conductivity 489 decreased followed by an increase after certain suction threshold. List of Tables  632  633  Table 1 . Chemical composition of the synthetic water 634 Table 2 
